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Joseph Bavaria and Allan Schwartz participated in a de-
bate held at the Postgraduate Course of the American Asso-
ciation for Thoracic Surgery 2012 Annual Meeting,
presenting opposing positions on the question of whether
transcatheter aortic valve replacement should be limited
to high-volume centers. They and coauthors present their
arguments in this issue of the Journal.1,2 The discussion is
a new incarnation of the long-standing volume–outcome re-
lationship debate, placed this time in the context of a new
technology that is shared by cardiac surgeons and interven-
tional cardiologists. Bavaria presents a great deal of data
based on published literature over the last 3 decades; these
data generally show that larger volume programs and indi-
vidual surgeons are associated with better outcomes in
terms of mortality and morbidity, with a few exceptions.
Green and colleagues present arguments based on recent
studies that show no volume–outcome associations and
a number of other arguments suggesting that limiting access
to transcatheter aortic valve replacement is not a good idea.
Several important issues related to the volume–outcomes
ongoing debate are not addressed by either side of this dis-
cussion, however. These are related to excellence, well-
controlled studies, and moving targets.
EXCELLENCE
All physicians aspire to be the best that they can be and to
provide every patient with the highest quality care. These
are aspirations, however, not requirements. The require-
ment for surgeons is not perfection and is not even excel-
lence—it is competence.3 Certification and Maintenance
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specialty boards are the 6 core competencies that are well
known to us4—they have never been designated the 6
core excellences. Requiring that every patient be sent to
centers associated with the best outcomes is ethically ques-
tionable, and making such a requirement a matter of policy
seems overreaching. If a surgeon is competent, his or her re-
sults may not measure up to those of a master surgeon, but
that should not in itself justify depriving potential patients
of his or her services.WELL-CONTROLLED STUDIES
Existing studies of the volume–outcome association suf-
fer from the biases that plague all retrospective studies. For
example, wide variation in study methodology makes meta-
analysis of the volume–outcome relation impossible and is
probably responsible for much of the great variation in con-
clusions reached by those studies.5 Moreover, the data in
most studies come from administrative databases, which
are notoriously unreliable regarding their clinical accuracy,
and are not risk adjusted.6 These important flaws make the
conclusions of such studies unreliable grounds for making
policy decisions that might make referral lines unreason-
ably rigid. The need is for studies that are designed for pro-
spective collection of clinically accurate risk-adjusted data.
Such studies seem unlikely to take place in the near future.MOVING TARGETS
The studies of volume–outcome associations that have
been done to date are snapshots, that is, they measure rela-
tions between surgeon or center volume compared with out-
comes over a specified time period. But it might be the case
that those relations vary substantially over time. Some small
centers have become bigger centers over several years by
demonstrating improved results. Many examples of this
could be cited, but in my own institution, the volume of aor-
tic aneurysm/dissection surgery has tripled since Dr John
Ikonomidis joined our faculty immediately after finishing
his training 12 years ago. The volume increase has been a re-
sult of his interest in such surgery and his excellent results.
This growth would not have occurred if aortic surgery had
been regionalized to high-volume centers in the late
1990s. Surgical volumes and outcomes are moving targets.
It would be helpful to know how many large-volume pro-
grams have become smaller and low-volume programs
larger over 1 or 2 decades, and how these changes correlated
with outcomes. Such a study has not yet been done.diovascular Surgery c Volume 145, Number 6 1439
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The volume–outcome controversy is likely to continue in
the future, partly in an effort to find ways to optimize out-
comes for patients andperhaps partly as ameans for largepro-
grams to increase market share. There are good arguments to
bemadeon both sides of this question, andBavaria andGreen
and colleagues have presented some of them. This editorial
attempts to fill in some of the gaps in their presentations.
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